with each other. M. musculus and R. norvegicus rodents in Tai'an could serve as reservoirs of 5 and 3 genotypes, respectively. Genotypes KWS1-4 clustered with the Kawasaki genotype (96%-96.5% identity). Genotype FJS was closely related to the Fuji genotype (96.5% identity), which was originally isolated from Leptotrombidium fuji mites in Japan (12) . Genotypes SDM1 and SDM2 clustered in an independent clade, which had 70.4%-77.9% identity with reference strains (Figure) .
Whole blood or eschar specimens were obtained from 19 human patients, among whom 6 (31.6%) were infected with O. tsutsugamushi according to seminested PCR. Two genotypes (KWS1 and KWS2), which were identified in domestic rodents and belonged to Kawasaki-related genogroups, were also found in the patients (Figure) .
Conclusions
Our study demonstrated the prevalence of 7 genotypes of O. tsutsugamushi in the new epidemic area in Tai'an, northern China. Genetic diversity of O. tsutsugamushi was observed within rodent species. Given that KWS1 and KWS2 identified in domestic rodents could cause human infection, prevalence of O. tsutsugamushi infection in domestic rodents might be a public health concern. Natural (12, 13) . Cross-reactivities of the Kawasaki strain with 1-18 anti-Gilliam monoclonal antibodies and of the Fuji strain with 5D-3 anti-Kato monoclonal antibodies were observed (12) . The 56-kDa TSA is responsible for adhesion to and invasion of the host cells, and its variable domains might serve as epitopes (5, 14) . Although the identity of the KWS1-4 and FJS genotypes and their prototypes was >96%, changes in virulence and antigenicity might occur because of minor variation. Among the scrub typhus patients from Xintai and Daiyue, Kawasaki-related genotypes were predominant. Antigenic types of these genotypes remain to be determined. Those that are antigenically distinguished from the commonly used antigens should be included in the antigen panel of serologic assays in the local area, which would prompt the diagnosis and prevention of scrub typhus for local residents and travelers.
Identity of SDM1 and SDM2 with the reference strains was <77.9%, and they formed a distinct cluster, indicating that they might represent novel genotypes. Infection of scrub typhus patients with SDM1, SDM2, and Fuji-related genotypes has not been reported. Investigation of host ranges, invasiveness, and virulence of newly defined genotypes of O. tsutsugamushi in local areas will help determine their pathogenic potential for humans.
Expansion of genetic diversity of O. tsutsugamushi was expected to occur in maintenance hosts (15) . We are currently screening O. tsutsugamushi in chigger mites collected from the captured rodents to evaluate the role of domestic rodents in the transmission of scrub typhus to humans. Assiduous surveillance of genetic variations of O. tsutsugamushi in hosts and identification of their pathogenic potentials is essential for the improvement of diagnostic capacity, vaccine development, and assessment of epidemiologic role.
